Enhancement of intracellular glutathione promotes lymphocyte activation by mitogen.
We have examined the effect of chemically modulating intracellular glutathione (GSH) levels on murine lymphocyte activation. Lymphocyte activation was determined by the induction of polyamine synthesis (ornithine decarboxylase (ODC) induction) and DNA synthesis ([3H]thymidine([3H]Tdr) incorporation). Intracellular GSH levels were enhanced using L-2-oxothiazolidine-4-carboxylate (OTC), which delivers cysteine intracellularly, and suppressed by buthionine sulfoximine (BSO), which inhibits gamma-glutamylcysteine synthetase. In addition, the thiol 2-mercaptoethanol (2-ME) was tested for its ability to augment intracellular GSH levels. Our results indicate that both OTC and 2-ME enhance GSH concentrations and [3H]Tdr incorporation in resting and mitogen (concanavalin A)-stimulated cells. The induction of ODC by concanavalin A (Con A) was augmented by the addition of OTC or 2-ME. The GSH concentration of Con A-stimulated cells was reduced when compared to resting cells; however, it was markedly enhanced by OTC or 2-ME. The stimulatory effects of 2-ME on GSH concentrations, [3H]Tdr incorporation, and ODC induction in both resting and Con A-stimulated cells were much more potent than those of OTC. In contrast, BSO suppressed intracellular GSH and [3H]Tdr incorporation in resting and Con A-stimulated cells. BSO also inhibited the promotion of intracellular GSH concentrations and [3H]Tdr uptake by OTC or 2-ME. However, BSO did not affect the induction of ODC by Con A or its enhancement by OTC or 2-ME. We conclude that enhancement of intracellular GSH concentration results in an increased lymphocyte response to mitogen stimulation.